ABSTRACT. Plasma concentrations of peptide YY ( P W ) were measured in cord blood and at 6, 12, and 18 days of postnatal life in 24 healthy preterm neonates, from cord blood of eight full-term neonates, and from peripheral blood of 13 infants 9 months old. Concentrations were high in cord blood (73 f 9 pmol/liter versus adult fasting 10.4 f 1.3, p < 0.001) and rose postnatally in the premature infants to 399 f 48 pmol/liter at 6 days, 489 f 42 at 12 days, and fell to 414 f 43 at 18 days. Plasma PYY concentrations were much lower in infants 9 months old (32 f 3 pmol/liter), suggesting that the postnatal surge of plasma PYY is a feature of early adaptation to extrauterine life. Gel permeation chromatograms revealed that the major circulating form of PYY in the neonate eluted in a position identical to that of the pure 36 amino acid peptide. There was, however, evidence of two larger molecular forms that may be precursor molecules. Because P W is a peptide that exhibits potent effects on gastrointestinal secretion and motility in humans, these observations suggest that this candidate gut hormone may be important in the adaptation to enteral nutrition in the neonate. (Pediatr Res 20: 1225-1227 Abbreviation PYY, peptide tyrosine tyrosine or peptide W PYY is a recently discovered candidate gut hormone that has a broad spectrum of biological actions (1-5). PYY is produced by endocrine cells in the distal bowel, and plasma concentrations rise in response to the ingestion of food (3, 6, 7). Infusion studies in adult humans, at doses producing increments of plasma PYY concentrations within the physiological range, have revealed potent inhibitory effects on gastric secretion and emptying and also a delay of mouth-cecum transit (8,9). Recently we observed that circulating PYY concentrations in young healthy pigs were greater than those of adult humans and rats (6, 10). Although this difference may have been due to species it raised the possibility that PYY plays a particular role in the developing animal (7). The aim of the present study was to measure plasma PYY concentrations at birth and in early life to evaluate whether this peptide could be important in the adaptation of the human neonate to extrauterine life. 
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PATIENTS AND METHODS
Healthy infants born before 34 wk gestation entered the study, which was approved by the hospital ethics committee. Informed parental consent was also obtained; 24 infants were studied. The mothers of 15 of these (birth weight 1620 _+ 67 g, gestation 32 _+ 1 wk, mean _+ SE) wanted to establish lactation, and their infants were fed only with regular boluses of breast milk by nasogastric feeding tube. The nine infants of mothers not wishing to breastfeed (birth weight 1564 _+ 1 17 g, gestation 3 1 _+ 1 wk, mean _+ SE) were given regular boluses of an adapted milk formula (Nenatal, Nutricia International BV) in daily volumes as recommended by the manufacturer. Both groups of infants tolerated their feeds well and gained weight as expected. None developed diarrhea or any other complication, and all were discharged within a month, once weight had reached -2000 g.
Venous blood samples were drawn from the umbilical cord at birth and immediately before a feed at 6, 12, and 18 days of life when routine monitoring investigations were required. Cord plasma samples also were taken from eight normal infants after full-term deliveries. Fasting plasma samples were also taken from 13 infants aged 9 + 1 months (mean _+ SE). A 1-ml blood sample was vlaced into a chilled hevarinized tube containing 1000 KIU aproiinin (Trasylol, Bayer) before immediate centriGgation; the plasma was stored at -20" C until assayed.
Plasma concentrations of PYY were measured using a specific and sensitive radioimmunoassay (6) . The antisera showed no significant cross-reaction with neuropeptide Y or pancreatic polypeptide. The assay was modified in that only 20 p1 plasma were assayed in duplicate for the neonatal samples because of the high concentrations encountered. Adult and cord blood samples were assayed at 200 p1 in duplicate by the routine procedure. The assay could therefore detect changes between adjacent samples of 20 pmol/liter (neonates) and 2 pmol/liter (adults) with 95% confidence (6) .
Plasma samples from each of the three infant groups (50 p1 from each neonate) were pooled for gel permeation chromatography. This was performed on a 100 x 1.5 cm column of Sephadex G-50 superfine (Pharmacia), eluting with 60 mM phosphate buffer (pH 7.4) with 10 mM EDTA, 6 M urea, and 50 pM bovine albumin. The flow rate for the column was 10 ml/h, and 2-ml fractions were collected for subsequent radioimmunoassay.
Statistical analysis was performed using Student's t test for unpaired data. SE) were significantly lower than the cord levels in both term and preterm infants (p < 0.001). Plasma PYY concentrations rose dramatically after birth in breast milk and formula fed preterm babies, to a peak at 12 days (Fig. 1 ). There were no statistically significant differences in PYY levels between these two groups. In contrast plasma PYY concentrations in infants aged 9 months were 32 + 3 pmol/l, which was much lower than in the cord blood and during the first 18 days of postnatal life but still higher than adult levels (p < 0.001).
Gel permeation chromatography of pooled plasma samples at 6, 12, and 18 days after birth revealed that approximately 60% of immunoreactive PYY eluted in an identical position to the pure 36 amino acid PYY standard (Kav 0.38) (Fig. 2) . About 10 and 30% eluted in two earlier positions with Kav 0.16 and 0.30, respectively. The relative proportions of these peaks appeared similar at the three ages. DISCUSSION Circulating concentrations of PYY in the early postnatal period in preterm infants increased dramatically and peaked within the first 2 wk postpartum. At their peak the plasma PYY concentrations were nearly 50 times higher than fasting levels in normal adults and 10 times higher even than the peak postprandial response seen after a massive 5000-cal meal in young adults (6) . Chromatography of PYY immunoreactivity in neonates showed that most of it eluted in an identical position to the pure 36 amino acid hormonal peptide. Considerable quantities of two other earlier eluting peaks were also seen, however. These may represent precursor forms that have not undergone complete post translational enzymic processing. Such high molecular weight forms have been noted for several other peptide hormones (I 1, 12). These are particularly prevalent in the fetus and neonate, as may be expected due to immature cellular processes (13, 14) . Indeed high molecular weight forms of PYY predominate in young healthy pigs, which had high plasma PYY concentrations like the human infants in this study (7) .
High PYY concentrations occur in many pathological conditions, such as malabsorption due to sprue or chronic pancreatitis or dumping syndrome after gastric surgery and small bowel resection (1 5-17) . In all of these circumstances undigested nu- trients pass down into the distal bowel where the release of PYY is presumably stimulated.
At birth intravenous nutrition via the placenta ceases, and the neonate must adapt to enteral feeding. By the age of 2 wk a preterm neonate consumes a daily volume of milk that, on a proportionate body weight basis in the adult, would correspond to a fluid intake of more than 10 literlday. Clearly, the periodic administration of these large volumes of milk to infants must necessitate changes in intestinal motility. Indeed there is evidence to suggest that gastric emptying and intestinal transit are rapid during the 1st wk of life in both term and preterm neonates (1 8) . The triggering mechanism for the changes that then occur is unknown, but it is very likely that circulating gastrointestinal hormones play a role (19) . Indeed gastrointestinal hormones in the neonate are generally higher than in the adult (19) .
When infused into humans at concentrations that produce plasma levels within the physiological range, PYY potently inhibits gastric acid secretion, slows gastric emptying, and increases the mouth to cecum transit time (8, 9) . It is unknown how these actions could relate to the adaptation to enteral feeding in the neonate. The pattern of acid secretion during the first days of life is complex (18, (20) (21) (22) . Acid secretion is detectable within minutes after birth, reaches a peak within the first day or two, and decreases thereafter for about a month (18, (20) (21) (22) . Indeed one study showed that mean basal acid output was at its lowest on the tenth day of life, which is about the time when PYY levels are highest (22) . Hypergastrinemia has been reported at this stage and is probably a physiologically important event because gastrin is trophic to the antral mucosa (22) (23) (24) . High PYY levels may suppress the acid hypersecretion that would otherwise occur. The high PYY levels seen in infants could also be seen as an adaptive response to the rapid passage of nutrients through the stomach and small bowel of the infant. PYY reduces the rate of gastric emptying and slows the rate of small bowel transit, thereby allowing more time for absorption. It is presumed that a similar mechanism is involved in malabsorption where PYY levels are similarly increased (1 5) .
Thus PYY, a hormonal peptide with powerful inhibitory effects on gastric secretion and gastrointestinal motility may be important in the adaptation of the neonate to enteral feeding.
